Translocation of enteropathogenic Escherichia coli across an in vitro M cell model is regulated by its type III secretion system.
Enteropathogenic Escherichia coli (EPEC) is an extracellular pathogen that utilizes a type III secretion system (TTSS) to modulate diverse host cell processes including cytoskeletal dynamics, tight junction permeability and macrophage phagocytosis. Some EPEC strains exhibit selective tropism for the specialized follicle-associated epithelium (FAE) overlying lymphoid follicles in the gut, which is a major site of uptake of inert particulates and pathogens, but do not translocate from the intestinal lumen in significant numbers. We have investigated the interaction of EPEC with FAE using an established in vitro model of the specialized FAE in which polarized enterocyte-like Caco-2 cells cocultured with the Raji B cell line undergo a phenotypic switch to a form that morphologically and functionally resembles the specialized antigen-transporting M cells found within FAE. Having confirmed that coculture with Raji B cells induces brush border reorganization and enhances particle transport across Caco-2 cells, we investigated translocation of bacteria across the M cell model. While Salmonella translocation was markedly upregulated by Raji coculture, transport of wild-type EPEC occurred at similarly low levels across both native Caco-2 and Caco-2/Raji-cocultured layers. Translocation rates were markedly higher for EPEC strains lacking either functional TTSS or the effector protein EspF. These observations resemble previously reported data on the inhibition of macrophage phagocytosis by EPEC, which has also been reported to be dependent on TTSS and EspF. Furthermore, as with macrophage phagocytosis, enhanced translocation of a TTSS mutant was blocked by wortmannin, implicating inhibition of phosphatidyl inositol 3-kinase-mediated signalling in the regulation of M cell translocation by EPEC.